1 0 supplemented, while 15 species were enriched in rice bran supplementation and 13 were 1 1 enriched when quercetin and rice bran were supplemented in combination. When comparing the 1 2 short chain fatty acid production, quercetin supplementation significantly enriched isobutyrate 1 3 production while propionate dominated the quercetin and rice bran combined group. Higher 1 4 levels of propionate were highly correlated to the lower abundance of the potentially pathogenic 1 5
Enterobacteriaceae family. These findings suggest that the combination of rice bran and 1 6 quercetin serve to enrich beneficial bacteria and reduce potential opportunistic pathogens.
7
However, further in vivo studies are necessary to determine the synergistic effect of rice bran and 1 8 quercetin on host health and immunity. assembled and the experiment was performed as described previously (31) with minor 1 1 modifications. Briefly, the input and output on Watson Marlow pumps were set at 1 rpm and 2 1 2 rpm respectively. The rotating magnetic stirrer was set at 130 rpm. The media (Control, QC, RB, 1 3 and QC+RB) ( Figure 1A ) were allowed to flow continuously for 24 hours each in triplicate.
4
Three hundred microliters of the inoculum was introduced into all wells with a retention time of 1 5 1 4 showed a significant increase in the abundance of Methanobrevibacter smithii, Paraprevotella 1 clara, Ruminococcus flavefaciens, Dialister succinatiphilus, Bifidobacterium sp., Clostridium 2 glycolicum, Barnesiella intestinihominis, Anaerostipes caccae and Ruminococcus bromii OTUs 3 after heat stabilized rice bran was fed to people (3 g/day) (25) . The differences in the enriched 4 taxa could be because of the unique inoculum used in this study. However, both above studies 5 had lower resolution and report enrichment of different taxa which could be attributed to a Fusobacteriaceae were reported to be positively related to quercetin supplementation whereas adjusted to 6.8±0.2 for all conditions. Each condition was run in triplicate and were inoculated Control, QC, RB and QC+RB conditions. B) Alpha diversity measure (Shannon diversity) 1 between Control, supplemented with QC, supplemented with RB and supplemented with 2 QC+RB determined using shotgun metagenome sequence analysis at day 21. Kruskal-Wallis test 3 was performed for the Shannon diversity indices obtained for the groups (p=0.27). C) Beta 4 diversity among the control, QC, RB and QC+RB groups were obtained using shotgun 5 metagenome sequence analysis on day 21. "MDS" ordination followed by Bray-Curtis distance 6 calculation was used to visualize the differences between the groups (adonis, p= 0.004). Table 1 ) from shotgun metagenome sequence analysis at day 21. The left column represents 5 bacterial species-level taxa while the colors indicate their corresponding phyla ("Blue" 6 2 2 =Firmicutes, "Brown" =Bacteroidetes, "Pink" =Proteobacteria, "Orange" =Actinobacteria, 1 "Green" =Chlamydiae). day 0, 4, 7, 14 and 21 respectively. F-J represent the comparison of concentrations of acetate, 1 propionate, butyrate, isobutyrate and isovalerate respectively from control, QC, RB and QC+RB 2 medium at day 21 (endpoint). Kruskal-Wallis test was performed between the groups and 3 posthoc (Dunn test) analysis was performed to identify the different significant groups. "*" 4 represents significance at 0.05. Error bars represent standard error of the mean of data obtained 5 from three different bioreactors. by negative values of correlation coefficient "rho" (ρ) with corresponding p-values. using the "MDS" method followed by Bray-Curtis distance calculation to visualize the difference 5 between the groups. Statistically, PERMANOVA using adonis was calculated on the beta 6 diversity with p=0.004. The upper panel represents the beta diversity in early stages (day 4 and 7 day 7) and the lower panel represents in later stages (day 14 and day 21). Table 1 ). The left column represents bacterial species-level taxa while the colors 6 indicate their corresponding phyla ("Blue" =Firmicutes, "Brown" =Bacteroidetes, "Pink" 7 =Proteobacteria, "Orange" =Actinobacteria, "Green" =Chlamydiae). Abundances of the bacterial communities at day 21 determined by shotgun metagenomics were 4 used with SCFAs profiles of day 21 to generate the plot. . . 
